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first outer running grooves 14 and opposed first 1nner
running grooves 17 alternately extending from opposed
open ends 10, 11 1n the meridian planes 1n an undercut-free
way, as well as second outer running grooves 15 and
opposed second inner running grooves 18. For the purpose
of achieving very quiet running characteristics, the cage
arranged between the mner part 3 and outer part 1 1s guided
by a hollow spherical inner face 21 on the spherical outer
face 19 of the 1nner part 3. In addition, the cage 4 1s provided
with outer lugs 29 which project outwardly beyond the outer
face of the cage and which increase the size of the lateral
ouiding faces 21, 24 of the windows 25 for guiding the balls
5.
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CONSTANT VELOCITY FIXED JOINT WITH
TWO SETS OF RUNNING GROOVES
EXTENDING IN OPPOSITE DIRECTIONS

BACKGROUND OF THE INVENTION

The 1nvention relates to a constant velocity fixed joint.

DE 40 31 820 C2 describes a constant velocity fixed joint
whose outer part comprises a first open end and a second
open end. It comprises a cavity which 1s centered on the
longitudinal outer part axis and which 1s open towards both
open ends. Furthermore, in its mnner face delimiting its
cavity, the outer part comprises two types of outer running
orooves which are arranged 1n a regular sequence around the
longitudinal outer part axis in meridian planes relative to the
latter. The {first outer running grooves start from the first
open end and extend towards the second open end. The
second outer running grooves start from the second open end
and extend towards the first open end. All outer running
orooves extend 1n a curve-like and undercut-free way from
the open end from which they start.

In the cavity of the outer part, there s arranged an inner
part. The mner part comprises a longitudinal inner part axis
and a spherical outer face which 1s provided with first and
second 1nner running grooves which are arranged opposite
the first and second outer running grooves and extend 1n
meridian planes relative to the longitudinal 1inner part axis.
The first inner running grooves are arranged opposite the
first outer running grooves 1n such a way that they form
pairs, with the first inner running grooves starting from the
first open end and extending towards the second open end 1n
a curve-like and undercut-free way.

The second i1nner running grooves are arranged opposite
the second outer running grooves and form pairs therewith,
with the second inner running grooves starting from the
second open end and extending towards the first open end in
a curve-like and undercut-free way.

Between the mner face of the outer part and the spherical
outer face of the mner part there 1s arranged a cage whose
spherical outer face comprises play relative to the inner face
of the outer part. The cage 1s provided with a cylindrical bore
which 1s held with play relative to the spherical outer face of
the mner part. The cage 1s provided with radial apertures
which are distributed 1n accordance with the pairs of inner
running grooves and outer running grooves. The apertures
form windows which guide the balls between the lateral
cguiding faces.

For torque transmitting purposes, the balls engage
between the outer part and inner part 1nto the outer running,
grooves and 1nner running grooves forming pairs. The
centers of all balls are held 1n a plane which contains the
window centers between the lateral guiding faces. The cage
1s centered entirely by the balls.

The above-described design 1s disadvantageous in the
case of constant velocity joints rotating at high speeds such
as they occur, for example, in the propeller shaft for trans-
mitting a rotational movement 1n passenger cars from the
front drive unit of same to the rear axle drive for rear wheel
drive vehicles. In particular, vibrations occur to the displace-
ment of the center of gravity of the cage, as a result of which
a centrifugal force 1s generated.

DE 40 42 390 C2 proposes a constant velocity fixed joint
whose design corresponds to that of the joint described in
DE 40 31 820 C2. However, the cage 1s divided; 1t comprises
a spherical mner face and lugs 1n the region of the lateral
cuiding faces, with said lugs increasing the size of the lateral
ouiding faces outwardly.
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2
SUMMARY OF THE INVENTION

It 1s an object of the invention to provide an 1mproved
constant velocity fixed joint.

The foregoing and other objects are achieved by a con-
stant velocity fixed joint having an outer part comprising a
first open end and a second open end, a longitudinal outer
part axis, a cavity which 1s centered on the longitudinal outer
part axis and which 1s open towards both ends, and first outer
running grooves and second outer running grooves 1n 1ts
inner face delimiting the cavity. The first outer running
ogrooves and the second outer running grooves are arranged
1in a regular sequence around the longitudinal outer part axis
in planes which are distributed around the longitudinal outer
part axis and contain same. Further, the first outer running
orooves, while starting from the first open end, extend
towards the second open end, and the second outer running
orooves, while starting from the second open end, extend
towards the first open end. Both the first and second outer
running grooves extend 1 a curve-like and undercut-free
way.

The constant velocity fixed joint further includes an 1nner
part which 1s arranged in the cavity of the outer part and
which comprises a longitudinal inner part axis, a spherical
outer face and first mnner running grooves and second 1nner
running grooves which are arranged 1n the spherical outer
face and extend i1n planes which are distributed around the
longitudinal inner part axis and contain same. Each of the
first inner running grooves are arranged opposite a first outer
running groove, and, while starting from the first open end,
extend towards the second open end 1in a curve-like and
undercut-free way. Each of the second 1nner running grooves
are arranged opposite a second outer running groove and,
while starting from the second open end, extend towards the
first open end 1n a curve-like and undercut-free way.

The constant velocity joint also includes a cage which
comprises a continuous imner cage face centered on the
longitudinal cage axis and comprises hollow spherical
portions, an outer face delimited at least partially by a sphere
in the form of an envelope sphere, as well as windows with
lateral guiding faces. The windows extend radially 1n accor-
dance with the pairs of mner running grooves and outer
running grooves. The cage, by means of the hollow spherical
portions of 1ts inner cage face, 1s guided on the spherical
outer face of the inner part. The outer face of the cage is
arranged at a distance from the inner face of the outer part
and comprises lugs which increase the size of the two lateral
ouiding faces and project beyond the outer face. All win-
dows comprise a common central plane extending centrally
between the lateral guiding faces and have balls which are
cach received by opposed 1nner running grooves and outer
running grooves. The balls are guided 1n the windows of the
cage between the lateral guiding faces.

Because the pairs of running grooves extend in opposite
directions, 1t 1s possible to achieve advantageous centering
conditions which are improved even further because of the
way 1n which the cage 1s centered relative to the inner part.
Even at large articulation angles up to approximately 30°
and at high rotational speeds, such constant velocity fixed
joints ensure smooth running conditions. In addition, they
have a long service life. Furthermore, the lugs ensure
advantageous guiding conditions for the balls, even at high
articulation angles.

In a further embodiment, to achieve advantageous pro-
duction and assembly conditions, 1t 1s proposed that, apart
from the projecting outer lugs, the outer face of the cage, at
least towards the axial ends, 1s shaped spherically.
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Assembly 1s particularly easy if the region between the
spherical end portions 1s cylindrical. In this way, it 1is
possible to achieve a kind of plug-in assembly. In other
words, the balls of all tracks opening towards one end can
be pre-fitted and then mtroduced together with the cage mnto
the outer part. Subsequently, the balls of the tracks extending
in the opposite direction are introduced from the outside
through over-articulating. An advantageous design 1s
achieved 1f the outer part 1s produced by non-chip forming,
starting from a plate metal sheet or a tube, so that the outer
part comprises a uniform wall thickness along 1ts length and
its circumierence. This method requires low forming forces,
thus permitting the production of tracks with a high degree
of repeat accuracy. Again, this results 1n smooth running
conditions because track shapes deviating from the ideal
track are largely eliminated.

For connecting the outer part to a driving or driven
component, 1t 1s proposed that, at one end of the joint portion
comprising the first and second running grooves, the outer
part 1s provided with a flange which extends away from the
longitudinal outer part axis. The flange can be formed during
the forming process. To reinforce the outer part i1t 1s pro-
posed that, at least one end of 1ts portion comprising the first
and second outer running grooves, the outer part 1s provided
with a collar which extends outwardly away from the
longitudinal outer part axis. If a collar 1s provided at both
ends, one of the collars can be used for attaching a ring for
forming a flange 1f the latter was not formed integrally with
the outer part.

The quiet running characteristics and the load bearing
capacity are improved further i1f one first outer running
ogroove and one second outer running groove are alternately
arranged 1n the outer part around the longitudinal outer part
axis and if one first inner running groove and one second
inner running groove are alternately arranged in the inner
part around the longitudinal inner part axis.

The quiet running characteristics are improved further in
that the first and the second outer running grooves and the
first and the second inner running grooves each comprise a
cross-section which 1s such that, at least 1 the torque-free
condition, a ball received by one pair of outer and inner
running grooves contacts the flanks of the associated outer
running groove and inner running groove 1n two points.

When a predetermined torque 1s exceeded, 1t 1s possible
that only the diagonally opposed contact points of the inner
running groove and outer running groove actually have a
load bearing function. As the 1nner part 1s still solid and as
the outer part, when produced from plate metal, still breathes
under load, the two-point contact 1n the region of the outer
running grooves 15 maintained. As far as control 1s
concerned, 1t 1s advantageous to provide an uneven number
of first and second outer running grooves and of first and
second 1nner running grooves and the first and second outer
running grooves and first and second 1nner running grooves
respectively to be arranged 1n an alternating sequence.

This also achieves advantageous load bearing conditions
because only one running groove of each set of running
grooves passes through the plane which contains the longi-
tudinal axes of the outer part and of the inner part and which
practically does not participate 1n the transmission of torque.

As the balls only carry out slight movements in the
circumferential direction around the longitudinal axis of the
cage, 1t 1s possible for the lugs to extend only over part of
the length of the guiding faces in the circumierential direc-
tion of the cage. The lugs are arranged 1n the region of the
outer running grooves so that they do not interfere with the
cuidance and pivoting movement of the cage.
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Furthermore, 1t 1s proposed that the height of the lugs
decrease, starting from the lateral guiding faces i both
circumferential directions around the longitudinal cage axis.
In this way 1t 1s ensured that, at large articulation angles, the
lugs do not contact the edges of the outer running grooves
and 1nner running grooves.

Brief Description Of The Drawings

Preferred embodiments of the 1nventive constant velocity
fixed joint are diagrammatically 1llustrated in the drawing
wherein:

FIG. 1 1s a longitudinal section, through sectional line
I—I of FIG. 2, of an inventive constant velocity fixed joint
in a first embodiment wherein the outer part comprises an
integral flange.

FIG. 2 shows a constant velocity fixed joint according to
FIG. 1, the upper half as a side view section, according to

sectional line II—II of FIG. 1.

FIG. 2a shows a detail regarding the contact of a ball 1n
an assoclated outer running groove and 1nner running groove
in an enlarged scale relative to FIG. 2.

FIG. 3 shows the cage as an individual component in the

form of a longitudinal section along sectional line III—III of
FIG. 4.

FIG. 4 1s a side view according to FIG. 3 1n section along
sectional line IV—IV of FIG. 3.

FIG. 5 shows part of a plan view of the cage, concerning
the portion which contains a window, 1n the direction of

arrow X of FIG. 6, 1n an enlarged scale relative to FIGS. 3
and 4.

FIG. 6 15 a section along sectional line VI—VI of FIG. 5,
in an enlarged scale relative to FIGS. 3 and 4.

FIG. 7 1s another embodiment of the present constant
velocity fixed joint with the outer part having a welded-on
ring for forming the flange.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1, 2 and 2a will be described jointly. The figures
show a constant velocity fixed joint with an outer part 1, a
cover 2 covering the outer part 1 on one side, with an inner
part 3 received 1n a cavity of the outer part 1, and with a cage
4 which 1s arranged between the outer part 1 and the inner
part 3 and which holds balls § which serve to transmit torque
between the outer part 1 and the inner part 3.

The components of the constant velocity fixed joint are
shown 1n continuous lines 1n the aligned position so that the
longitudinal outer part axis 6, the longitudinal inner part axis
7 and the longitudinal cage axis 8 coincide. Furthermore, the
figures show the 1nner part 3 relative to the outer part 1 1n
dash-dotted lines 1n a position articulated by an articulation
angle of 30° relative to the longitudinal part axis 6, with the
longitudinal 1inner part axis 7 also being shown.

The longitudinal cage axis 8 of the cage 4 1s 1n an
intermediate position between the two, 1.e. when the 1nner
part 3, by means of its longitudinal inner part axis 7, 1s
articulated relative to the longitudinal outer part axis 6 of the
outer part 1 by 30° relative to the longitudinal part axis 6. the
cage 4 passes through an angle of 15°. It is set to half the
articulation angle.

In the case of constant velocity joints, the balls § are
cguided 1nto the angle-bisection plane and held by the cage 4.
The outer part 1 comprises a continuous cavity, so that it has
two open ends, a first open end 10 and a second open end 11.
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The mner face of the outer part 1 1n the region between the
two open ends 10, 11 has been given the reference number

9.

Furthermore, 1t can be seen that the outer part 1 1s
provided with a flange 12 which starts from the portion 13
and extends outwardly, away from the longitudinal outer
part axis 6 and 1s provided at the first open end 10. Said open
end 10 1s closed by the cover 2 which also comprises a
flange-like portion which rests against the flange 12.
Furthermore, the flange 12 and the cover 2 comprise fixing
bores which are circumferentially distributed around the
longitudinal outer part axis 6 and which serve to secure the
outer part 1 to a driving or driven component.

In the inner face 9 of the outer part 1, there are provided
two sets of outer running grooves 14, 15. The first outer
running grooves 14, while starting from the first open end
10, are arranged 1n planes which are distributed around the
longitudinal outer part axis 6 and contain same. The {first
outer running grooves 14, while starting from the first open
end 10, extend towards the second open end 11 1 an
undercut-free and curve-like way, so that their track bases
progressively approach the longitudinal outer part axis 6.
The second outer running grooves 15 are also arranged 1n
planes which are distributed around the longitudinal outer
part axis 6. They start from the second open end 11 and
extend towards the first open end 10 1 a curve-like and
undercut-free way, so that their track bases progressively
approach the longitudinal outer part axis 6. The first outer
running grooves 14 alternate with the second outer running
ogrooves 15 on the circumiference around the longitudinal
outer part axis 6 in the 1nner face 9. There are provided five
first outer running grooves 14 and five second outer running
ogrooves 15, so that, in the outer part 1, one first outer running
oroove 14 and one second outer running groove 15 are
arranged diametrically relative to one another.

The outer part 1 1s produced from a plate metal sheet or
from a tube and comprises a substantially uniform wall
thickness around the circumference. Furthermore, in the
region of the second open end 11, the wall of the outer part
1 1s formed 1nto a collar 16 which has a reinforcing function.
At the other end, 1.e. 1n the region of the first open end 10,
the flange 12 provides a corresponding degree of stifiness.

The inner part 3 with its longitudinal 1nner part axis 7 1s
received 1n the cavity of the outer part 1 so as to extend
concentrically to the longitudinal outer part axis 6. The inner
part 3, 1n its outer face 19 which 1s spherical with reference
to the articulation center O, 1s provided with alternately
arranged {irst 1nner running grooves 17 and second inner
running grooves 18 which are circumferentially distributed
around the longitudinal mner part axis 7.

The first inner running grooves 17 start from the first open
end 10 and extend 1n the planes distributed with reference to
the longitudinal 1nner part axis, in a curve-like and undercut-
free way towards the second open end 11, with an increasing
distance between their track bases and the longitudinal 1nner
part axis 7. The second mner running grooves 18 start from
the second open end 11, with an 1ncreasing distance between
their track bases and the longitudinal inner part axis 7. The
second 1nner running grooves 18 start from the second open
end 11 and extend 1n a curve-like and undercut-free way 1n
planes distributed around the longitudinal inner part axis 7
towards the first open end 10, so that their track bases move
away from the associated longitudinal inner part axis 7
towards the other open end. Always one {irst outer running
oroove 14 1s positioned opposite a first inner running groove
17, so that they form pairs and form a cross-section which
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opens toward the first open end 10. Always one second outer
running groove 15 and a second mner running groove 18 are
positioned opposite one another and form a cross-section
which opens towards the second open end 11.

Furthermore, the inner part 3 comprises an attaching bore
20 which 1s centered on the longitudinal inner part axis 7 and
into which 1t 1s possible to insert a connecting shaft. For this
purpose, the attaching bore 20 1s provided with toothing.

The space between the inner face 9 of the outer part 1 and
the spherical outer face 19 of the mnner part 4 accommodates
the cage 4. In accordance with the pairs of first outer running

orooves 14 and first 1nner running grooves 17 and the pairs
of second outer running grooves 15 and second inner
running grooves 18, the cage 4 1s provided with circumfier-
entially distributed apertures which extend from 1its inner
face 21 to its outer face 22 and form the windows 25 for
accommodating the balls 5. The balls 5 are guided between
the lateral guiding faces 23, 24 of the windows 25 of the
cage 4, which guiding faces are arranged so as to be offset
in the direction of the longitudinal cage axis 8. The balls §
project outwardly into an associated first outer running
oroove 14 and second outer running groove 15 respectively
and 1nwardly for the purpose of engaging a first inner
running groove 17 and a second inner running groove 18
respectively. The cage 4 1s hollow and comprises an 1nner
cage face 21 which, between two windows 25, comprises
hollow spherical portions by means of which the cage 4 1s
cuided on the portions of the spherical outer face 19, which
are positioned between the mner running grooves 17, 18.

Both types of outer running grooves 14, 15 and inner
running grooves 17, 18 are designed as 1illustrated i FIG.
2a. As shown 1n FIG. 2a, their cross-sectional shape deviates
from the circular cross-section, so that two contact points 27
occur with the associated ball 5 at the flanks. Both types of
inner running grooves 17, 18 comprise a cross-section, and
In consequence, two contact points 28 occur with the asso-
ciated ball 5§ at the flanks. In other words, the first inner
running grooves, {irst outer running grooves, second 1nner
running grooves and second outer running grooves each
contact a ball at two contact points. Thus, a ball received
respectively by each pair of first inner and outer running
ogrooves, and second inner and outer running grooves, 1S
contacted at four points. A ball § received between an outer
running groove and an inner running groove, by being in
contact with four points, 1s thus guided by the associated
running grooves into the angle-bisecting plane because of its
curve-like path extending towards the longitudinal outer part
ax1s 5 and the longitudinal 1mnner part axis 7. As a result, the
outer part 1 pivots relative to the inner part 3 at the same
time as the cage 4 pivots relative to the mner part 3, around
a common articulation center O. As the cage 4 1s guided on
the 1nner part 3, the inner part 3 cannot carry out any axial
movements relative to the outer part 1. Only angular move-
ments can be carried out, so that there 1s obtained a constant
velocity fixed joint.

Both the first outer running grooves 14 and the second
outer running grooves 15 can be produced 1n one tool by
non-chip forming, starting from opposite ends. This also
applies to the inner part 3 with the first inner running
orooves 17 and second mner running grooves 18, but the
inner part 3 1s a solid part. For further improving the guiding
conditions for the balls § in the windows 25 and the
assembly of the cage 4, there 1s provided another embodi-

ment of the cage 4 which will be described below with
reference to FIGS. 3 to 6.

For increasing the length of the guiding faces 23, 24
which centrally between them define a central plane 26
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containing the centers of all balls 5 received 1n the cage 4,
the cage 4 1s provided with lugs 29 which project outwardly
beyond the outer face 22. Furthermore, the cage 4 1n 1ts inner
face 21, comprises a groove 36 which 1s located 1n the region
of the windows 25, which is centered on the central plane 26
and which frees the cage 4 relative to the spherical outer face
of the mner part. The outer lugs 29 extend only over a short
distance of the cage windows 25 1n the circumferential
direction around the longitudinal cage axis 8.

To facilitate the assembly of the 1nner part 3 and cage 4,
the cage 4, 1 1ts 1nner face 21, 1s provided with assembly
ogrooves 32, 32" which are located in the region of the
windows 25 and extend parallel to the longitudinal cage axis
8. The assembly grooves 32, 32' start from the respective end
faces of the cage 4 and end 1n the region of a window 285.
Between two diametrically opposed assembly grooves 32,
32' there 1s provided a passage D whose diameter 1s greater
than the diameter of the spherical outer face of the inner part.
The width of the assembly grooves 32, 32' 1s greater than the
width of the webs between two adjoining inner running,
orooves of the mner part. Although, for assembly purposes,
assembly grooves are required to start from one end face of
the cage 4 only, the 1nvention proposes a symmetric design
in order to avoid distortion during the cage hardening
process. With the exception of the projecting outer lugs 29,
the cage 4 comprises a spherical outer portion 31 whose
center 1s centered on the point of intersection between the
central plane 26 and the longitudinal cage axis 8. The same
applies to the hollow spherical portion 30.

Assembly takes place 1 such a way that, with reference
to FIG. 1, outside the outer part 1, the cage 4 and the 1nner
part 3 are first turned relative to one another 1n such a way
that the assembly grooves allow the cage 4 to be slid on to
the 1mner part 3. Thereafter, the cage 4 1s turned relative to
the mner part in such a way that the windows 25 are
positioned over the inner running grooves 17, 18. Then, the
balls §, with reference to the second inner running grooves
18, are 1ntroduced from the outside through the windows 23.
The unit consisting of the inner part 3, the cage 4 and the
balls 5 1s then axially inserted into the outer part 1, with the
balls 5 mtroduced into the second mner running grooves 18
being axially mserted into the second outer running grooves
15. Subsequently, the mner part 3 1s articulated relative to
the outer part 1 and the balls 5 associated with the first outer
running grooves 14 and first inner running grooves 17 can be
inserted one after the other into the window 25 at maximum
articulation regarding the position of a first inner running
oroove relative to the associated first outer running groove,
at which articulation angle the longitudinal outer and inner
part axes 6, 7 are positioned 1n one plane, with the associated
window 25 being accessible from the outside. In this way,
the balls 5 can be introduced one after the other. The
diameter of the spherical portion 31 of the cage 4 1is
dimensioned 1n such a way that 1t 1s smaller than the free
cross-section of the mner face 9 of the outer part 1 1n the
region of the first open end 10, from where the unit con-
sisting of the mner part 3 and cage 4 1s inserted 1nto the outer
part 1.

FIG. 7 shows a modified embodiment of a constant
velocity fixed jomnt with an outer part 1' which comprises a
collar 33 towards the flange end as well. The flange 1is
formed by a ring 34 attached to the collar 33, which ring 34
1s connected to the collar 33 of the outer part 1 by a weld 385.

What 1s claimed 1s:

1. Constant velocity fixed joint comprising:

an outer part (1, 1') comprising a first open end (10) and
a second open end (11), a longitudinal outer part axis

10

15

20

25

30

35

40

45

50

55

60

65

3

(6), a cavity which is centered on the longitudinal outer
part axis (6) and which is open towards both open ends
(10, 11) and first outer running grooves (14) and second
outer running grooves (15) formed in an inner face (9)
delimiting the cavity, wherein the first outer running
grooves (14) and the second outer running grooves (15)
are arranged 1n a regular sequence around the longitu-
dinal outer part axis (6) in planes which are distributed
around the longitudinal outer part axis (6) and contain
same, the first outer running grooves (14), while start-
ing from the first open end (10), extending towards the
second open end (11) and the second outer running
grooves (15), while starting from the second open end
(11), extending towards the first open end (10), both the
first and the second outer running grooves (14, 15)
extending 1n a curve-like and undercut-free way;

an inner part (3) arranged in the cavity of the outer part (1,
1) comprising a longitudinal inner part axis (7), a
spherical face (19) and first inner running grooves (17)
and second inner running grooves (18) arranged in the
spherical outer face and extend in planes which are
distributed around the longitudinal inner part axis (7)
and contain same, each of the first mner running,
grooves (17) being arranged opposite a first outer
running groove (14) and, while starting from the first
open end (10), extending towards the second open end
(11), in a curve-like and undercut-free way, and each of
the second inner running grooves (18) being arranged
opposite a second outer running groove (15) and, while
starting from the second open end (11), extending
towards the first open end (10) in a curve-like and

undercut-free ways;

a cage (4) comprising a continuous inner cage face (21)
which is centered on the longitudinal cage axis (8) and
comprises hollow spherical portions (30) defining a
groove (36), an outer face (22) delimited at least
partially by a sphere in the form of an envelope sphere,
as well as windows (25) with lateral guiding faces (23,
24), said windows (25) extending radially in accor-
dance with the pairs of inner running grooves (17, 18)
and outer running grooves (14, 15), the cage (4), by
means of its hollow spherical portions (30) of the inner
cage face (21) being guided on the spherical outer face
(19) of the inner part (3) and with the outer face (22) of

the cage (4) being arranged at a distance from the inner

face (9) of the outer part (1, 1') and comprising outer

lugs (29) which increase the size of the two lateral
cuiding faces (23, 24) and project beyond the outer face
(22), and all said windows (25) comprising a common
central plane (26) extending centrally between the
lateral guiding faces (23, 24); and

a plurality of balls (§) wherein each ball is received by

opposed inner running grooves (17, 18) and outer
running grooves (14, 15) and are guided in the windows
(25) of the cage (4) between the lateral guiding faces
(23, 24).

2. A constant velocity fixed joint according to claim 1,
wherein the outer face (22) of the cage (4) includes spherical
end portions (32).

3. A constant velocity fixed joint according to claim 2,
wherein the region between the spherical end portions (32)
includes cylindrical outer face portions (31).

4. A constant velocity fixed joimnt according to claim 1,
wherein the outer part (1, 1') comprises a substantially
uniform wall thickness along 1its length and its circumfier-
ence.

5. A constant velocity fixed joimnt according to claim 1,
wherein at one end of a portion (13) comprising the first and
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second outer running grooves (14, 15), the outer part (1, 1')
is provided with a flange (12, 33), which extends away from
the longitudinal outer part axis (6).

6. A constant velocity fixed joint according to claim 4,
wherein at least one end of a portion (13) comprising the first
and second outer running grooves (14, 15), the outer part (1,
1') is provided with a collar (16, 33) which extends out-
wardly away from the longitudinal outer part axis (6).

7. A constant velocity fixed joint according to claim 6,
wherein a ring (34) for forming a flange is connected to one
of the collars (33).

8. A constant velocity fixed joint according to claim 1,
wherein one first outer running groove (14) and one second
outer running groove (15) are alternately arranged in the
outer part (1, 1') around the longitudinal outer part axis (6)
and that one first inner running groove (17) and one second
inner running groove (18) are alternately arranged in the
inner part (3) around the longitudinal inner part axis (7).

9. A constant velocity fixed joint according to claim 1,
wherein the first and the second outer running grooves (14,
15) and the first and the second inner running grooves (17,
18) each comprise a cross-section which is such that, at least
in a torque-free condition, a ball (§) received by one pair of

10
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outer and inner running grooves (14, 17; 15, 18) contacts the
flanks of the associated outer running groove (14, 15) and
inner running groove (17, 18) at two points (27, 28).

10. A constant velocity fixed joint according to claim 1,
comprising an uneven number of first outer running grooves
(14) and an uneven number of second outer running grooves
(15 and corresponding first and second inner running
grooves (17, 18) and wherein the first and second outer
running grooves (14, 15) and the first and second inner
running grooves (17, 18) respectively are arranged in an
alternating sequence.

11. A constant velocity fixed joint according to claim 1,
wherein the outer lugs (29) extend over a portion of the
length of the guiding faces (23, 24) in the circumferential
direction of the cage (4).

12. A constant velocity fixed joint according to any one of
claims 1 through 11, wherein the height of the lugs (29)
decreases, starting from the lateral guiding faces (23, 24) in
both circumferential directions around the longitudinal cage
axis.
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